Emergence of chronic myeloid leukemia following autologous stem cell transplantation in a young woman with multiple myeloma TO THE EDITOR: We read with great interest the recent paper "A case of synchronous multiple myeloma and chronic myeloid leukemia" published by Lee et al. [1] and report here a similar case that further highlights the management challenges in such complex cases. A 39-year-old female presented with left hip pain 5 years ago and a plain film showed a large lytic lesion in the neck of the femur. Her complete blood count revealed a hemoglobin level of 12 g/dL, platelet count of 233×10 9 /L and total white blood cell (WBC) count of 10.8×10 9 /L with normal serum calcium and creatinine levels. A bone marrow biopsy showed 40% bone marrow plasma cells (Fig. 1) , lambda chain levels were elevated at 2,760 mg/L with a free light chain ratio of 0.0004, resulting in a diagnosis of multiple myeloma (MM). She completed 6 cycles of cyclophosphamide, bortezomib and dexamethasone chemotherapy in conjunction with radiation therapy to the fracture site and received monthly bisphosphonate infusions. This was consolidated with a melphalan-conditioned autologous stem cell transplant. She did not receive maintenance lenalidomide therapy given a previous history of pulmonary embolism. Two and a half years following her initial diagnosis, despite a normal serum free light chain ratio, it was noted that she had a rising WBC count with a peak level of 40.2×10 by real-time quantitative polymerase chain reaction, was elevated at 140.6%. Bone marrow (BM) sampling showed marked granulocytic hyperplasia without excess blasts consistent with chronic-phase chronic myeloid leukemia (CML) (Fig. 2) . There was no increase in plasma cells and BM karyotype confirmed the presence of an abnormal clone that contained a translocation between the long arms of chromosomes 9 and 22 with breakpoints at 9q34 and 22q11.2. This BCR-ABL rearrangement was analyzed in 192 out of 200 cells and the results were consistent with CML. The patient initially commenced imatinib therapy at 400 mg daily, but at 6 months, her disease control was suboptimal with a BCR-ABL ratio of 23%. She subsequently started nilotinib 400 mg twice daily resulting in an improved molecular response with a most recent transcript ratio of 1.4%. Her most recent BM aspirate showed CML in morphological remission and her free light chain ratio remained normal in line with ongoing MM remission.
The co-diagnosis of MM and CML is a vanishing rare phenomenon, with literature on this topic confined to case reports and small series. Clonal expansion in both the lymphoid and the myeloid cell lineages is implied as pathology of the disease. Possible hypotheses for this include the development of a common malignant pluripotent hematopoietic stem cell, treatment-related toxicity of myeloid cells and environmental factors [2] . To date, there have been 27 published reports of cases of co-diagnosis of MM and CML. Eight of these included patients who initially presented with MM and were subsequently diagnosed with CML, as in our case (Table 1 ) [3] [4] [5] [6] [7] [8] [9] [10] . The mean time to CML diagnosis in this cohort was 30.6 months (4-53 mo), comparable to the 30 months till onset of CML in our case. Six of 8 patients were male, and the mean age of the cohort at first diagnosis was 63.3 years (47-77 yr). Therefore, our patient is the youngest recorded patient to have developed this disease. Additionally, of note, and to the best of our knowledge, there has been no other case described to date that developed CML following autologous stem cell transplant. There are no evidence based-guidelines for the management of these patients. In 2 similar cases compared to our case, the use of imatinib led to stable remission of CML [3, 5] , and in 1 other case treatment with the more recent tyrosine kinase inhibitor (TKI) dasatinib also led to remission [10] . Another report described an elderly male patient with relapsed MM who was diagnosed with CML at the time of relapse. His disease was controlled after 11 months of treatment with bortezomib, dexamethasone, and dasatinib before he died of pulmonary hypertension [4] . There are no reports thus far of a similar patient who underwent allogeneic stem cell transplantation.
In conclusion, we here reported the youngest patient diagnosed with CML following successful treatment of MM and the first patient who has developed CML following autologous stem cell transplantation. We also described the initial poor response to first-line TKI therapy with subsequent improved disease control after use of second-line therapy.
